PRINT DATE: 12,2033

LE CRITICAL ITEMS LIZT — SRATITER NOMBER: 02-4A-593301=X

UBSYSTEM NAME: PERSONNEL HATIHES
RETISION : o 12730738 w

PART MAME PART NUMEER
VENDOR NAME VENDLOR NUMBER
LRU i LATCH MECHAMNISM, ATRLOCK HATCH V075-59323¢01
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QUANTITY OF LIXE ITEMS: 2

DESCRIPTION,/FUNCTION: :

THIS MECHANISM IS MOUNTED ON BOTH ATRLOCK HATCHES "A" AND "B" TG SECT=T
EACH HATCH IN THE CLOSEZD AND SEALED POSITION. THIS MECHANTSM CONS-STS
OF MUCHANTCAL LINKS, BELLCRANKS, LATCHTS AND ATTACHMENTS. THIS MEcCwa-
NISM IS DREVEN BY A MANUALLY OPERATED REDUCTION GEARBOX (ACTJATOR) AND
UTILIZES & APOLLO CREW MODULE-TYPE LATCHES, THREE "KICKER" LATCHES oN
HATCH "A" AND TWO "KICKER" LATCHEE oN HATCE “B" INCORPORATE PROV=STOn
FOR "BREARING" THE EATCH SEALS AGATNST ANY SMALL RESIDUAL DELTA
FRESSURE WHEN OPENING THE HATCHES.
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SAUTTILE CRITICAL ITEMS LIST - QRBITER HUMBER: Q2—-4{A=5333i01-X
ETMMMARY

BUBSYSTEM NAME! PERSCNNWEIL HATCHES

LAU LATCH MECHANISM, ATRLOCK EATCH

LRU PART #: VO75=5353301

ITEM NAME: LATCH MECHANISM, ATRLACK HATCH

-—-— R B S i —

PMEA NUMEER ABBREVIATER FAILTRE CIL|CRIT 'EzD!

MODE DESCRIPTION FLG |Fra:

02~=4A=%33301=-01 FAILS TU DISENGAGE+ X 2z ! !
Q2-4A=593201=-02 FAILS TO ENGAGE® x 11,
, |
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& ' FRINT DATE: 12,/23/83
SEUTTLE CRITICAL ITEMS LIST - OREITER NUMEER: Q2=4A-%53301~03

REVISTAN: O 1l2/20/838 W
SURSYSTEM: TERSONNEL HATCUES
LRO LATCH MECHANISM, AIRLOCK HATOH CRITICALITY OF THIS
ITEM NAME: LATCH MECHANISEM, AIRLOCK HATCH - FAILURE MODE:1 1

- - - L . e o — - - ——

TATls TO ENGAGE
MISSICON PEASE:

=0 SH-ORBIT

VERISLE/PAYLOAD/RIT EPTECTIVITY: 102 COLUMBETA
H 183 DISCCVERY
H 104 ATLANTIS

CAUIE: :

ADVERSE TOLERANCES/WEAR, CONTAMINATION/FOREIGN OBJECT/DEBRIS, TAILCREI/
QEFLECTION OF INTERNAL PART, FHYSICAL BINDING/JAMMING

CRITISALITY 1/1 DURING INTACT ARORT ONLY? Y
ad

- o ol - -

REDUNDANCY BCREEN A) PASS

B) PaAss
C} PASS
PASS/TFATY, RATIONALE:
a)
B)
e}

= FAILURE EFYECTS -~

{A) SUBSYSTEM:
LOSS OF POSITIVE HATCE CLOSURE CATARTITITY.,

{B) INTERFACING S8UBSYSTEM (3)

LOS5 OF OR DEGRADED CAPARTLITY TO DE~-FRESSURIZE OR RE-FCRESSURIZE
AIRLOCE.

(T} HISITON;

LOSS OF EXTRAVEHICULAR ACTIVITY {EVA) CAPABILITY IF HATCH "A™ LATSHES
FAIL TO ENGAGE. POSSIBLE LOSS OF CREWMEMEER IF HATCH "BY CANNOT EE
CLOSED AND SEALED; THUS FREVENTING REEPRESSTURTIZATION OF AIRLOCE.
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“HUTTLE CRITICAL ITEMI LIST ~ OREITER MUMEER: ¢2-43-593301-02

(0) CREW, YIEICLE, AND ELEMENT(S))
SAME AS (C) :

(E) FCNCTIOMAL CRITICALITY EFFECTS

o — - - T A i —— — — —

= DISPOSITION RATIONALE -
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(h) DESIGHN:

LATCH MECHANISM BASED ON PROVEN APOLIO DESIGH, LINKAGE ATTACHMENTS HAVE
CUAL ROTATING SURFACES, POSITIVE MARGINS ON ALL COMPONENTS, FPROTLOTIVE
COVER MINIMIZES CONTAMINATION. MAXTMUM LATCHING FORCE IS 30 LB AT THE
ACTUATOR HANDLE. ACTUATOR AND LINFAGE DESIGNED FOR 150 LB LIMIT LoaD AT
THE HANODLE, POSITIVE MARGINS ON ALL CCMPONENTS. LATCH AND LINXAGE
MATERTALS (INCONEL, A236 CRES, BERYLLIUM COFPER) CHOSEN FOR HIGH
STRENGTHE AND LOW WEAR, DRY FILM LUSE ON BEARTNG SURFACES. DIFFERENTIAL
PRESSURE IN HATCE CLOSING DIRECTION. DESIGHN STRESS ANALYSIS REFCRT
S5D77=5H=0178, VOL. &.

(B} TEsS®: -
QUALIFICATICN TESTS: LATCHES AND ACTUATOR SYSTEM QUALITIED BY
ETHMILARITY (PER CE=28-593201=Q0012) TO THE MECHANIEMS ON THE
INGRESS/EGRESS HATCH. RETERENCE FMEL/CIL 02=4A-5357201=01, ACTTATOR
ALSQ COMPONENT QUALIFTED BY SIMILARTITY TO ACTUATOR ON INGRESS /EGREES
HATCH {(PER CR-EE—EET-QQEE—GGGECJ; RETERENCE FMFA/CIL 02=4A-F37202=07.
CERTIFICATION BY SIMILARTITY INCLUDED:  FUMGUS, SATT/FOG, QIZIONE,
SAND/DOST, TEMPERATURE CICLE, CRASH/SEOQCK, ACCELFRATION, CABIN
ATMOSPHERE, LIFE CYCLE {2,000 CYCLES), VIERATION AND STRUCTURAL LoaD
RECUIREMENTS.

CERTITICATION TESTS INCLUDEDR: ZERO=MG™ AND ONE=-"g" QFERATION (USING
APPROPRIATE GSE EQUIFMENT) AND HATCH SEALING/LEAR TEST (WITH 1=.4 PSID
ACROSE HIGE-PRESSURE SIDE OF HATCH, WITH MAXIMUM ALTOWABLE LEAK RATEZ OF
1.03 SCIM), PROQF PRESSURE 17.7 PSID FOR 2.0 +/= 1.0 MINUTE (FER
MLO306-00ES) . LATCH MECHANTSM INSTALLZD AND RIGGED PER TECH CORDER
INSTALILATION MOAT2-593301.

QMESD: MECHANISM IS FUNCTIONALLY OPERATED FOR EVIDENCE OF BEINDING,
SURFACE CUNTAMINATION AND POSSIBLE DAMAGE. VISUALLY INSFECT AIRLOGK
HATCH "A" QPERATIONS CABIN/ATRLOCK SIDE AND ATHTOCK HATCH "B~
CPERATIONS ON AIRLOCK SIDE EVERY FLIGET. HATCH WEM FUNCTIOHALS FROM
THE FAYLOAD BAY SIDE ARE PERFQRMED FIRST FLIGHT AND LRO RETEST. ALL
ACTUATORS AND LATCH MECHANISM COMPOGNENTS ARE TESTED BY PERFORMING
FUNCTZONALS FROM EITHER SIDE OF HATCHES.

(C)] INSPECTION:
RECEIVING INSPESTION
MATERIAL AND PROCESS CERTIFICATIONS VERIFTED BY INSFECTION.

-CNTAMINATICON CONTRGOL
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8 BRINT DATE: 12/2¢/38
SEUTTLE SRITICAL ITEMS LIST -~ ORBITER NUMBER: 02~4A=593201=02
'CORROSTON PROTECTION PROCESSES ARE VERSTIED BY INSPECTION.

ASSEMBLY /INSTALLATICN

ALL DETALL HARDWARE 15 VERITIED PY INSFECTIGON AT THE DETAIL LEVEL.
INSPECTION VERIFICATION IS REVERIFIED PRIOR TO ASSEMBELY. ALL LATCHES
ARE INSTALLED AND SWSTEMATICALLY TORQUEID AND VERIFIED BY INSFECTION.
ALL FASTENER TCRQUES ARES VERIFIED BY INSPECTION. PEAFR TORCUZ (35 INCH~-
LE) AT FACH [ATCH BELLZRANK IS MEASTRED DURING INSTALLATION AND
VIRIFIED BY INSPECTION. ALL INSTALIATIONS, ADJUSTMENTS, AND RIGSING OF
MECHANTICAL UNITS (PER MLOJI08-0002} ARE VERIFIID BY INSPECTICH,

NONDESTRUCTIIVE EVALUATION .
PENETRANT TWSPECTION OF DETAIL HARDWARE IS VERIFIED BY INSFECTION.

CRITICAL PROCESSES

i ORY FILM LUBRICATION VERIFIED BY INSFECTTION.

TESTING
FUNCTIOHAL TESTING VERIFIED EY INSPECTION.

{D) FAILURE HISTORY: i

CAR NO. ABE3854 : DURING VISUAL INSPESTION OF SIDE HATCE ASSEMBLY AFTER
COMPLETION QF LIFE CYCLE TESTS AND QUALIFICATION VIBRATION TEST, Tud
SHIMS WERE FOUND TORN AND WRINELED IN LATCHES NO. 6 AND NGO, 7: SHIM
DAMAGE RESULTED FROM RADIAL (INWARD) LOADING ON LATCH BELLCRANKS DURTHG
MORE THREN 2,000 CYCLES OF OFENING AND CLOSING THE HATCH: ALL SHTMS nN
THE QUALIFICATION TEST HATCH WERE RE-INSPECTED AND REFLACED, BUT NO
CORRECTIVE ACTION WAS REQUIRED AS HATCH LATCHING MECHANISM PERFORMANCET
WAS NOT AFFECTED.

CAR NO. AR7344 : THERE WERE ONSGCCESSFUL ATTEMPTS TO MOVE HATCH "A® Ta
THE CLOSED FOSITION; INABILITY TQ CLOSE HEATCH WAS A RESULT QF MISALIGH-
MENT BETWEEN HINGE STOP ASSEMBLY AND LOWER EINGE ARM DUE TO YIELDTNG
(WHICE WAS ATTRIBUTED TC IMPROPER OPERATICN OF THE HATCH HINGE )
MECAANISM AND AFPPLICATION QF EXCESSIVE FORCE TO THE GSE COUNTERBALANGE) ;
YIELDED FARTS FROM AINLOCK HATCH "A" WERE REFLACED ANT] THE AIRLICK
MECHANISM TECH QORDER INSTALIATION WAS CHANGED TO CLARTFY OFERATION OF
FATCHES "AM AND "3" DURING GROUND CHECRODT.

CAR NC. AB7£74 : TIN CROUND CHECROUT OF AIRLOCK EATCH ngs QN oviga,
CLOSING QPERATION WAS UNSUCCESSFUL IN FOUR ATTEMPTS; THE RICKTR DOG =)0
THE CENTER LATCH WAS CN THE WRONG SIDE OF THE BATCH SILL WHICH PREVENTED
ACTUATICON OF LATCHES T THE LATCHED POSITION (LATCH MECHANISM E-NEMATICS
ALLOWED THE CENTER LATCH KICKER DOG TO INTERFERT WITH HATCH CLOSING
EECATDSE QF HATCH ORIENTATION WITH GSE SUPPORT IN ONE=G ENVIRCHNMENT) : A
DECAL WAS ATTACHED TC EACH SIDE OF AIRIOCK EATCHES "A" AND "E" TO
TNDICATE THE REQUIRED POSITION OF THE LATCH ACTUATOR EANDLE FCR CLRSING
THE HATCH.

CAR NO. 26F009 : AIRLOCK HATCH "A" DIFFICOLT TO LATCH FOR ZHTRY:
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THOTTLE CRITICAL ITIMS LIET - ORRITER NUMBEER: Q1=-4A-533301-02

TIELDING OF HINGE MECHANISM PARTS DUE T0O UPENING RATSH AFTER SPACETAR
FLIGHYS WITHCQUT GSE SUFPPORT: YIZLDED PARTS REPLACED AND HATCH ORERAT O
REVERIFIED TU INCORPORATE RE-INSPECTION OF HATCH MECHANISMS AFTTR
EMERGENCY QOPERATION WITHOUT GSE PLANNED EMERGCENCY OFERATIONS. THEM
ALLCW RE-ENTRY INTO THE CABRIN THROUGH AIRLOCK HATCH "a™.

(E) ODERATIONAL USE:

EVA CREWMEMHBER CAN MANUALLY HOLD AIRLACK HATCH "BY IN TEE CLOSED
POSITION DURING REPRESSURIZATIGON OF THE ATRLOCK, UNTIL THE FRESSURS
DIFFERENTIAL (OF 3.2 PSI MINIMOM) I3 SUFFICIENT TO EOLD AND SEAL —ur
HATCH IN POSITION AND THEN ALLOW FOR RE-ENTRY INTOC THT CAB-N Tuaalsed
ATRIOCK HATCH "AN.

-~ APFROVALS =
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" Dok, TREVE L

RETLTABILITY ENGINEERING: M. B. MOSEOWITZ

DESIGN ENGINEZRING : R, H. YEE : . 1% 2y 38
QUALITY ENGINEERING : W. J. SMITH tind. (S0 Doyt 12 <08
NASA RELIABILITY t DLEE el e  JE ke
NASA SUBSYSTEM MANAGER : i 2. v ~
NASA QUALITY ASSURANCE : ' AN '
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